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SPECIFICATIONS 

1 . Title of the invention: Liquid crystal display device 

r 

2. Scope of the patent claim 

1 . A liquid crystal display device comprised of a first frame onto which the 
liquid crystal display panel is mounted and a second frame onto which the 
circuit board on which the driving circuit to drive said liquid crystal 
display panel, is formed, in which the first frame and the second frame are 
engaged with each other, 


characterized by an elastic lock piece that is affixed to the aforementioned 
first frame, and a lock hole that engages said elastic lock piece, which is 
formed in the aforementioned second frame 

3. Detailed explanation of the invention 

[Industrial field of application] 

This invention pertains to a liquid crystal display device comprising a liquid 
crystal display panel and a driving circuit to drive said liquid crystal display panel, in 
which these components are modularized. 

[Prior art] 

A liquid crystal display device comprising a liquid crystal display panel, a circuit 
board frame on which a driving circuit to drive this panel is formed, and an anisotropic 
conductive rubber that is placed between the circuit board and liquid crystal display 
panel, electrically connecting the two, all of which are housed in a frame-type case on 
which the display panel is mounted, has been proposed in the publication of JP utility 
model S62-1 37478. In the liquid crystal display device described in this proposal, the 
case that houses the various component parts comprises a frame on the liquid crystal 
display panel side, and a frame on the circuit board side, which are configured to be 
engaged with each other. Further, the engaging of the two frames is supported by 
engaging the lock hole formed in the case around the frame on the liquid crystal display 
panel side, with the elastic lock piece formed on the case around the frame on the circuit 
board side. 

[Problems that the invention is to solve] 

However, when the two types of frames are engaged in the configuration 
described above, an outward force is applied to the case in which the lock hole has been 
formed in the frame on the liquid crystal display panel side. Consequently, the frame on 
the liquid crystal display panel side is pushed to the liquid crystal display panel side with 
the engagement area as the fulcrum, causing an external force to be loaded on the liquid 
crystal display panel, resulting in damage to said panel, or dry spots in the seal of the two 
glass plates comprising the liquid crystal display panel. 


This invention was developed under consideration of such circumstances, and is 
an improvement on the device disclosed in the aforementioned publication of JP utility 
model S62- 137478. It aims to provide a liquid crystal display device with no damage to 
the liquid crystal display panel or dry spots in the seal, by affixing an elastic lock piece to 
the frame on the liquid crystal display side, and by forming a lock hole that engages with 
this lock piece in the frame on the circuit board side. 

[Means of solving the problems] 

The liquid crystal display device pertaining to this invention is a liquid crystal 
display device comprised of a first frame on which the liquid crystal display panel is 
mounted, and a second frame on which the circuit board on which the driving circuit to 
drive the liquid crystal display panel is formed, is mounted, in which the first frame and 
the second frame are engaged with each other, characterized by the fact that an elastic 
lock piece is affixed on the aforementioned first frame, and a lock hole that engages said 
elastic lock piece is formed in the aforementioned second frame. 

[Effect] 

The frame on the liquid crystal display panel side and the frame on the circuit 
board side are engaged with each other. Because no lock hole is formed in the frame on 
the circuit board side, no pressure is applied to the liquid crystal display panel by the 
frame on the liquid crystal display panel side. 

[Working example] 

This invention will be explained below, based on the diagrams showing a working 
example of this invention. Figure 1 is a perspective view of the disassembled parts of this 
invention; Figure 2 is a cross-sectional view of the same; Figures 3 through 1 1 show the 
essentials of the assembly parts of a liquid crystal display device. 

As illustrated in Figures 1 and 2, the liquid crystal display device in this invention 
comprises a liquid crystal display panel 1 that displays, in pixel units, light transmission 
images that employ the shutter effect of light from a natural light source or a back light; a 
circuit board 2 on which a driving circuit to drive the liquid crystal display panel has been 
fornied; and four zebra rubber pieces that electrically connect the liquid crystal display 


panel 1 and the circuit board 2; in which these components are integrally housed in metal 
frames 8, 9 comprised of two frames, front and back, on which the display frame has 
been mounted, thus modularizing the device. 

Below, each component part shall be explained in detail. 

Figure 3(a) is a plan view of the liquid crystal display panel 1, and Figure 3(b) is a 
side view of the same. In the liquid crystal display panel 1 , a liquid crystal substance 
intervenes between two glass plates 1 a, 1 b, on which electrodes have been installed, and 
two polarizing plates 1c, lc are adhered to the external surfaces of each of these two glass 
plates 1 a, 1 b. An active matrix, in which TFT is bonded to each pixel electrode, as 
disclosed in Tokkaj S58-25689, is used as this liquid crystal display panel; and the image 
display area (indicated by broken lines in the figure) is an area of 76mm x 100mm in the 
center of the panel whose dimensions are 105mm x 127mm. Of the two plates la, lb, the 
terminal board 1 a on which the TFT is bonded, has a larger area than the other plate lb. 
Namely, timing signal input terminals le, le (on the left and right sides) used to turn the 
TFT on arid off, and image signal input terminals If, If (on the upper and lower sides) are 
formed on the circumference of the terminal board 1 a, which extends beyond the 
circumference of the other plate lb. 

Consequently, the external dimensions of the modularized liquid crystal display 
panel 1 are determined by the terminal board la. Further, a plus (+)-shaped point mark Id 
is formed at each of the four corners of the terminal board 1 a for position-matching 
purposes. 

Figure 4 is a plan view of the circuit board 2. The circuit board 2 is comprised of 
a printed board on which the circuit elements are wired, and forms a frame whose 
external dimensions are approximately equal to that of the aforementioned liquid crystal 
display pane] 1 ; the rectangular window 2c in the center is set to be the same size or 
larger than the effective image display area 1 g in the center of the liquid crystal display 
panel 1 . Such circuit elements of the board 2 include multiple ICs 2b that are used to 
create timing signals that drive the liquid crystal display panel 1 or image signals, and 
other chip parts 2e, such as resistors. For example, 15 ICs 2b are mounted on the front 
surface (the surface that faces the liquid crystal display panel 1) of this board 2, and 9 
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chip parts 2e are mounted on the back side. Additionally, timing signal output terminals 
(on the left and right sides) 2d, 2d and image signal output terminals (on the top and 
bottom sides) 2f, 2f are mounted on the circumference of this board 2, so that they 
correspond to each terminal on the liquid crystal display panel 1. Furthermore, terminals 
at which R, G, and B image signals, IC control signals, etc. are to be input are installed at 
two locations on the back side of this board 2, separated into two flexible flat lead lines 
10,11. 

The electrical connection between the circuit board 2 and the liquid crystal 
display panel 1 is made via the four zebra rubber pieces 3 that are compressed and 
intervene between the terminals of the circuit board 2 and the liquid crystal display panel 
1 ; in this case, the corresponding terminals must precisely match each other on the top 
and bottom sides. In order to achieve this, a plus (+)-shaped point mark 2a is also formed 
at each of the four corners of the circuit board 2, as on the liquid crystal display panel 1 , 
and by matching the positions of these marks Id, 2a, the corresponding terminals on the 
circuit board 2 and liquid crystal display panel 1 are made to match each other on the top 
and bottom sides, making accurate connection by the zebra rubber pieces 3 possible. 
These zebra rubber pieces 3 are comprised of an anisotropic conductive part 3a that is 
sandwiched between two insulating parts 3b, 3b, and good conduction is achieved 
supported by an appropriate compression rate (approximately 15%). The product named 
"SR connector" manufactured by Shin-Etsu Polymer Co., Ltd., can be used as this zebra 
rubber piece 3. 

Such liquid crystal display panel 1 , circuit board 2, and zebra rubber pieces 3 
combination is basically housed in the metal frames 8, 9. However, the ICs 2b that are to 
be mounted on the back side of the circuit board 2, as well as the frame mold plates 4, 5 
to protect the chip parts 2e, and spacer 6 are bonded onto the circuit board 2 by means of 
an adhesive or double-sided tape. 

Figure 5(a) is a plan view of the first mold plate 4, and Figure 5(b) is a side view 
of the same. The first mold plate 4 forms a frame that roughly engages the circuit board 
2, and a relief hole 4a for the 15 resin potting is formed at the locations that correspond to 
the ICs 2b on the front surface of the circuit board 2. Namely, frames for resin potting are 


not installed individually for each JC 2b bonded to the circuit board 2 by means such as 
die bonding or wire bonding; rather, the frame for all resin potting for all ICs 2b is 
formed by means of a single relief hole 4a on the single first mold plate 4. Hence, resin is 
potted (dripped) onto the JCs 2b exposed through the relief hole 4a, and a resin mold of 
the JCs 2b can be made by hardening this resin naturally or by heating. However, if there 
is a space between the circuit board 2 and the first mold plate 4 during this process, there 
is a risk that the potting resin will leak out and accidentally insulate the terminals 2d, 2d, 
2f, 2f. Hence, it is necessary to ensure that the area around the JCs 2b on the circuit board 
2 is level. Consequently, in the circuit board 2 of this working example, as illustrated in 
Figure 6, the area surrounding the 1C 2b is made level by coating the IC 2b electrodes 
with 2g of the soldered resist (the part indicated by hatching in Figure 6), which is the 
surface insulating film of the print board on which the metal wiring pattern has been 
formed, eliminating any level discrepancies. Jn this way, all spaces between the circuit 
board 2 and the first mold plate 4 are eliminated in this working example. Hence, the 
circuit board 2 and the first mold plate 4 can be adhered to each other by applying the 
adhesive only to several areas, rather than having to coat the entire connecting surface 
with adhesive. 

Figure 7(a) is a plan view of the second mold plate 5 that is bonded on the first 
mold plate 4; Figure 7(b) is a side view of the same. Notches 4c, 5b are cut into the four 
external sides of the first mold plate 4 and the second mold plate 5; the zebra rubber 
pieces 3 fit into these notches 4c, 5b, determining the positions of these rubber pieces. 
Additionally, because the first and second mold plates 4, 5 exist between the liquid 
crystal display panel 1 and the circuit board 2, four through holes 4b, 5a are formed at 
each corner of the first and second mold plates 4, 5 so that the point marks Id, 2a are 
visible. Notches may be formed instead of these through holes 4b, 5a. The external 
dimensions of these frame- shaped first and second mold plates 4, 5 are roughly the same, 
but the internal dimensions of the second mold plate 5 is larger than those of the first 
mold plate 4. Meanwhile, the internal dimensions of the second mold plate 5 (dimensions 
of the opening) is larger than the external dimensions of the glass plate lb below the 
liquid crystal display panel 1, which is in close proximity; this prevents contact between 
the two. These first and second mold plates 4, 5, for example, are composed of insulating 


material such as epoxy resin or silicon resin ; and these can be integrated into the structure 
as well. 

Figure 8(a) is a plan view of the spacer 6, and Figure 8(b) is a side view of the 
same. Relief holes are formed at locations that correspond to each chip part 2e on the 
back surface of the circuit board 2, in order to protect the chip parts 2e. The materials for 
the spacer 6 can be the same as the aforementioned materials for the mold plates 4, 5. 
Relief holes 6c, 6d facing the soldered part of the input terminal, for the two flexible flat 
lead lines installed at two locations on the back surface of the circuit board 2; and a 
groove 6b (indicated by hutching in Figure 8) that is at least deep enough to 
accommodate the two flexible flat lead lines 11, 10, indicated in Figures 9(a) and (b), 
which are the plan views, each pulled out in the same direction (bottom of the figure) 
from the soldered part of these relief holes 6c, 6d, are made in this spacer 6, on the 
surface facing the circuit board 2. Namely, the longer lead line 10 is pulled out in a 
downward direction from the position of the upper hole 6c through the groove 6b, and the 
shorter lead line 1 1 is pulled out from the position of the lower hole 6d, also in a 
downward direction, and the two lead lines are overlapped. Soldered parts 10a, 10b are 
affixed to the two ends of the lead line 10, and connecters 1 la, 1 lb are affixed to the two 
ends of the lead line 1 1 . Hence, there is no space between the circuit board 2 and the 
spacer 6 caused by this lead line 1 0. This is important in preventing the aforementioned 
warping of the zebra rubber parts 3 caused by compression, and prevents continuity 
problems associated with the zebra rubber parts 3. 

The three components - the liquid crystal display panel 1 ; the circuit board 2 on 
which the mold plates 4, 5, and spacer 6 are bonded; and the zebra rubber parts 3 between 
the liquid crystal display panel 1 and the circuit board 2 - are elast ically held in place by 
the metal frame 8 on the back surface on the circuit board 2 side, which is the second 
frame made by press molding a metal plate as indicated in Figure 10, and the metal frame 
on the front surface on the side of the liquid crystal display panel 1, which is the first 
frame made by press molding a metal plate. In Figures 10 and 1 1, (a) shows a plan view, 
(b) through (e) show side views, and (f) shows an enlarged cross-sectional view of Figure 
(a) along the f-f line. 
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Multiple lock holes 8a are formed in the tongue part of the external circumference 
of the metal frame on the back surface 8, and an elastic lock piece 9a is installed on the 
external circumference of the metal frame on the front surface 9; this elastic lock piece 9a 
engages with these lock holes 8a. This engagement appropriately compresses the zebra 
rubber pieces 3 between the two frames 8, 9. Hence, the circumference of the front 
surface of the liquid crystal display panel 1 is contact-bonded to the internal surface of 
the metal frame 9; consequently, in this working example, a cushioning material 
composed of four Teflon strips is placed between the liquid crystal display panel 1 and 
the metal frame on the front side to prevent breakage of the glass plate la of the liquid 
crystal display panel 1 . This cushioning material 7 may also be integrated into the frame, 
but the point mark Id locations at each comer of the liquid crystal display panel 1 must 
be left open. Related to this, a window hole 9c is fonned at each corner of the metal 
frame 9 on the front side so that each of the point marks Id, 2d on the liquid crystal 
display panel 1 and the circuit board 2 remains visible. 

Screw-mounting holes 8b, 9b are made in the circumference of each of the two 
metal frames 8, 9, used to screw-mount these frames, and a slit 8c to lead the two 
overlapping flexible flat lead lines 10, 1 1 to the external side is formed in the 
circumference of the metal frame 8 on the back side. 

Next, the assembly of each component part described above will be explained. 

First, the circuit board 2 onto which the spacer 6 and mold plates 4, 5 have been 
bonded, is placed within the metal frame 8 on the back side, which has been affixed to a 
fixture. At this time, the flexible flat lead lines 30, 1 1 are pulled outside of the metal 
frame 8 through the slit 8c. 

At this stage, the terminals 2b, 2b, 2f, 2f that are exposed from the notches 4c, 5b 
in the mold plate 4, 5, are surrounded by these mold plates 4, 5 and the circumference of 
the metal frame 8; a zebra rubber piece 3 is then inserted into each of these positions. 
Namely, the mold plates 4, 5 and the metal frame 8 on the back side are used as the 
position-regulating material for the zebra rubber pieces. 

Terminals lc, 1c, If, If of the liquid crystal display panel 1 are then mounted on 
the four zebra rubber pieces 3. At this time, the point marks 1 d on the four corners of the 


liquid crystal display panel 4 are to be accurately matched over the point marks 2a on the 
four comers of the circuit board 2. At this point, the metal frame 9 on the front side is 
mounted via the cushioning material 7, and the two frames are elastic-bonded by 
application of downward pressure. 

Finally, after re- verifying that the point marks Id, 2a, which are visible through 
the window holes 9c at the four corners of the metal frame 9 on the front side, match, the 
two metal frames 8, 9 are screw-mounted using the screw-mounting holes 8a, 9b. In this 
manner, the modularized liquid crystal display device is completed. 

As described above, in this type of module, each plate component part is pressure- 
adhered within the frames 8, 9 by the elasticity of the zebra rubber pieces. Hence, if there 
is any space or level discrepancies between each component part, the zebra rubber parts 3 
will be pressure-warped during compression, causing the inconvenience of disrupted 
continuity between the liquid crystal display panel 1 and the circuit board 2; however, in 
this working example, this problem has been resolved. Namely, even if the flexible flat 
lead line partially intervenes, by forming a relief groove 6b as mentioned previously, the 
problems posed by spaces and level discrepancies are resolved, making the compression 
of the zebra rubber pieces 3 uniform. 

[Effect of the invention] 

In the liquid crystal display device in this invention, an elastic lock piece is 
installed on the frame on the liquid crystal display panel side, and a lock hole to engage 
this elastic lock piece is installed in the frame on the circuit board side. Consequently, 
when the two frames are engaged with each other, the frame on the liquid crystal display 
panel side does not apply undue force on the liquid crystal display panel, and the liquid 
crystal display panel is not damaged, and no dry spots are created in the seal of the two 
glass plates. 

4. Simple explanation of the figures 

Figure 1 is a perspective view of the disassembled parts of the liquid crystal 
display device that is this invention; Figure 2 is a cross-sectional view of the liquid 
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crystal display device thai is this invention; and Figures 3 through 1 1 show enlarged 
components of the liquid crystal display device that is this invention. 

I ... liquid crystal display panel; 2 ... circuit board: 3 ... zebra rubber piece; 5 ... 
moid plate; 6 ... spacer; 7 ... cushioning material: 8, 9 ... metal frame; 8a ... lock hole; 
9a ... elastic lock piece; 10. 1 1 ... flexible flat lead line 
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